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PURPOSE: To provide a method and apparatus for analyzing a 
gene in a gene diagnosis technique. 

CONSTITUTION: A nucleic acid of an organism or a virus is 
extracted from a specimen and the nucleic acid is reacted with an 
oligonucleotide primer having a specific base sequence and 
labelling a substance having specific mutual action, four kinds of 
deoxynucleoside triphosphates and a DNA synthetic enzyme to 
carry out the reaction selectively amplifying the specific base 
sequence and then, the reaction product is subjected to 
hybridization reaction with an oligonucleotide probe complementary 
to the amplified specific base sequence, having a base sequence 
different from the oligonucleotide primer used in the amplification 
reaction and labeled with fluorescence and successively, 
purification of the oligonucleotide probe is carried out using fine 
particles to which a substance having mutual action to the labeled 
material of the oligonucleotide primer is bound and the 
concentration of the fluorescence-labeled substance is detected to 
detect the existence of the specific base sequence in the specimen. 
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C2) 

1 

£. 4«SI©if:t*i-'*i?b:t^ KH'J>1, SOTN 

* F ^7 -f £S£t£i£«IB?a|£WU 

-f is 3 >SlE3 if. ^Ir^St »J u ^ 5^ F ^ 

t&m-r £ c t «e j; o , ms.i^mn'picwmm.m.mm^KD 
zw&mt. mmm. mmm, mmta 

Igffi^^ BfEADSIK. l&fctfi&. «SK2S«©fBei£lin* 

-rustic* h u^brhrs?>*ffli»fcci*i«ii'r 
4rt*is 1 la^cDjte^-ftlWTsr*., 30 
[ mmm 4 ] # y x * > b - xr* & c t * 

[ it -j< n 5 ] * junift-r 2. c £ £ -r 5 tmm 

1 f BttOit{5T»*f 
[^©fPB&iS^] 

[0 0 0 1] 40 
[0 0 0 2] 

[t£*©R«] if*l*WoiteT-?:ft?WTSC £&Cj: 

£T-H»f*1?5±'CSS&&ttffc > 1 -2 7 4 

6 9 7fKgtPCR (Polymerase Cha 
in Reaction) Wfi%>Z>, t<D&MU.W£.<D 
ilKliSTfifjl*. C ©ffi*i©-fe > X ««5 J: E>"T > 



#lfW 7 - 1 0 7 9 9 9 
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0 ilT C £ r , 10 7}fg~ 1 0 0 TJlgtciiiti U WW 

*oyt»7cfi!>tm*>. sis 1 1 aojfcMSBJS© 

5> 0 £©<£ 5 )&!|f»*^JP C R?£»)S&Sffi-?>it£Jfi© 
t£W3E©«BJfc*ta«\ fSE^©^5f-C©ffilAISia^KjA 

[0003] ^*©M3sffi©«e^Wfffitt. 

t> -5 . ifitI©#S8« C <DK1ZW.%:T **0-X^'J7^ 
y-rt/TS F^^Kc^i+^MM^atiL, D NA^xf ^ 
■5 A^'P 5 F ( E t B r ) T?Sfe&ra CiiCctD, KftJ 
©jtfET-II^© A ^ 3©DNA/OF^*5 ^ 

[0 0 0 4] S/cS^itl^ffl^^^t:, PCRififl^ 

m, 9#: (1990) 102-10 6fBtg©73?itt, 
— 3f:ilD N A T^dS^fcttH® © ^° 7 X > ^ tCB^-r-S, C 

£ u , puss n/t— *n dna ^^tt ir- *jk 

D N AfcllSlLT , v-f?n7"u- Mc Ctx 
t C t* ^- ^ > tlH L ft: * y 3 5? ^ ^- ? F 7 a - ^ £ ^ -f 
7'y ^V-fe-T^a >K1cPHt^ cntC/S Y'y 

X h 1/7' hTt ^>£©!S^£fJfflL-T, /S-^'^^h 
[0005] Kcn^o/atxiJ, ^f^ffoTt* 

So 

[0 0 0 6 ] 

x*mc?Bjffi£&$>&. sfticn^o^n-fexB, ® 
f*©^A, a^, ads. »wawc«f^*«H)iE-r 
farr* •£» covmmv & <o . * fcwiitt^ < i^dik^ 

s#sass£ir£^n©&£rwjux^\ jg^^^ft-rs 
[0007] cne.osHH'fcJiiSi-rsKtt. 
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h © ¥ j a © m mtp h fata t x © y p -fe x £ — m l x tf 

MbTti, WHFP3 — 1 2 5 9 7 2 CC^T D N AJflffiffi 

Xg ^ , 1*14^ tc -r * f»(c MH * s-r -5 ft 

[0 0 0 8] — £ttfttitt&^g0MU: Lt, ^Hiff# 10 

fC», lOOngtllODNAMTO^ Z<Dfc&> 
P C R±f iflicfc W £ "9- >f * JMRfciftt] 3 if , PCR1D 

in ccj{p3&> s vmRu*f)UD?pi$ifr ^nm*W)-c dna^ 

area. sw©afE^i gflw-©jt&f-^«cy^tt>-c 
(Dmm&ft mcx&zm&, & mt£ % 

-r^c£fimtr*-5 0 ^cpcRitiiStu, t'ji 

F^7^^-©tW^saalMKlBHJsS. 20 

[0 0 0 9] C©«fc5&WW*)!Bft , r*K:tt, WILfc 

era*. — Hu^L/fc/s-*^^ f->y— fe*©m* 

@W©ififSLfcDNA©J^SS(Ci;^ , 30 
®{ tT * &ft&JB l^ci, fcJ: ^Stt ft 
[0010] 

K^^v-iDNA^JffiS**f^fll3 

inu ^©ifitsow^^tgw^sie^OTtctBtiKi-c*) 40 
■fex4ii^«oriftW5i, ( l ) £ffcls$*4 J: D £ 

{*X»^^©KK£^ODN A£IStb-T§Xg6 2 

(2) ctno&jesiiiMfcwu wawitefflsff 

-i, 4aSl©f i ^^^^i'b*->FHy>^. S^D 
*fS3«*JSl6*fT9xee 3i, ( 3 ) &*8©Sge 50 



#lfW 7 - 1 0 7 9 9 9 
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4£, (4) &*yrJS*U:** F^^v-©&*SSI 

t, ft* y ? ? f - 7<Dwm%n ^ x?i 6 
5i, ( 5 ) mnjummmm&ztfim-? %> im 6 6 

i tt« u r is#^Jteaee?ij©4f fts % w^-r & iik j: o 
[ooi i ] 3E?tcn*9?fTr 

&*L Kfia«, iS^ffi^, ISMiiM^SW 

[0012] 

[0013] ( 1 ) DNAffltHXS 

3ti-s 0 ■AoxsQWftmmmzuAm, mmrmm. 
mamnctic^-ox. ^VADNA^iej: 

i«4KiiM6-r<«feis?f ^jv-? y >«??3 n/c^©^>ffl 
^en, if#^i5g^3n-2>fe©r^^ 0 
[ooi4] -jttWft«s*©«0Ett«. iftiit^a 

>&WffiSttffJ-e*5, F9 t ^HHfcT>*-f a (S 
DS) ^, N- Vv'UJlV-JV^^ym^ b 'J (Sa 
r k o s y 1 ) Rot, #-rtf>f^ffitStt»rT?*S, ^ 
y^ + '>i5 t b>4'i'9 1 ;l'^x-Jbi-f-Jl' (^iSt^S : 
TritonX-100, MN ondietP-4 
0) 3&SMt»6nSd^ cn6ic|?g^3n-5fe©-Ctii it j: 

[0 0 15] (2) DNAlfifgXg 

[0 0 16] DNA|B?iJ^©, ^mbJ;^ t-t&WMt 
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i %mm~? s . * fcuiottiEwswt a * y =f * * 
^i3*#iiL-rfc< . cn6©msst*. 2 ottiKi 

3 5 JSMtrf&s^MS Ol»3*t, ii>% < £ & s ik«Jii±a& 

[0017] ^fgBjtcffli^n-s^-y^^u^-? F7 - 
o 5 4 «> or 3fts*>OTa< 1 

[0018] DNAifltilSW:. f^nfc-irVADNA 

d A T P , dCTP, dGTP, d TTP©411^I©7 =; ' 

S>\ DNA^H#ffit4©f#6tiSa^a«*?JPA. 20 
AH* fcffco r P C RifttStr 5 = D N A^&Sf*&Ctt, 
ri'^ftXifJiSJnfc, Taq #yy 

(c e t u s ) tm^htihffi, cntcps^^n 

5feO-CB6<, Tth DNA^'Jjf^-fe'fODN 
[0019] PCR*»«35fa*JMtWK|ft?ir*i, *t 

to-^ ^adna^9o sw±©ffiar i *aifcs?at 3 

•sfUK&tissrrs <r--;i'SJ£) . -x>r*DNA*'y 

r. t'J3"J!i'i/t^F77^?-i, teJ:^2*\ y 
yADNAiCT^wL'Lri>;|'U£, D N A^lfSS*^ 

co^tf^— *ll(c»?it$-f±. -€-ti-en©— *idna 

*Kl&WBC*iME. ^©S3©BW©— #§IDNA4 

IWO^*IIDNA4i55 1 0 0 773f-^±f#6fi-S o 40 
[0 0 2 0] f#6tlfc^VADN A^iC@&5©DNAM 
gS<)0SSI5:^r«lDNA4 tt^ 

£3tt&i>„ ft, -en-encD^yn^^u^^F^'^-r 

v- 1 feJ:E>'2 tS[ 1 0 p m o 1 CD^fi^flnx.^^^- 

flgwr&&#^ * y ? u^-? ^v=yA-7- 1 * 

tpmo 1 (DfmmM^ h *) -77©«II L It* 'J a"* 

$jr&3„ 50 
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[0 0 2 1] (3)/>-f^J^tV->3>Ii 
D N Aif iflXfl^T ofcJSJSffitC. * y 3 5! 9 F 
:/a 5 SflMB (>W 3 » c 

Cfflt'J^^i'Utf F:?°P-:7*5©iftfflE?Utt> §w 
£f 5DNABB5W©, ^'Jrf^^U^^ F^'5^v- 
1 *5 cfc*>* 2 ©IB?iM?f «9tR 0 . c©^ l j33?i'U 
tf F7 - P-7'505' ^Sgc^«5 - 5£JS#»6ifcJ&S 

Z<D*V3Xi>U*? F7P-75fflSSfi(i, 2 OS 

a«±r*ntftemDj^r$>!3, *f*u< K3 0*55 

frZtctb. 2 0*6 3 0i&Simg©fc©# 5 »Wr&&„ 

[0022] *iiM«:*ji4rM3ee*6 t*»iE©<ftm« 

It, •f^-y-^U? F-?>7WUt-f>-fV^'>T* 
-f h (FITC) j*3tt&j6#S96ftS£*fe 

jftr&nw:. N^cn^fcRBS^nsfeortt&t^ ^ 

-Y ^ y -fcf-i' a >SJ£«, ^*iDN A 4 £Sf4 3 
■S, — *|1DN AGCftllHU &l>r— ^IRDNAi^-y 

Z>*K «ttO^ISTS>5„ HAlW&Ctt, PCRiS 
SSJB»©StSjR(c . * l Jd>!?l/*?F7 , n-7'5^ 

(£Sfig^40~7 OTXDSKtc^, -€-©fS4°CiC^ 

«c 5 31G^©Jt«ld?iJ^S«Stc J: <o mte -5 fcfe, * 

©j&s^i^gs 0 * w n tsa 6 a t > 0 

[0 0 2 3 ] ( 4 ) ffiilS 

&t>-c£«i o^f^^amg^f^ffl^-tf-s^ c©j®g(c 

feWDNA tf ifixgrffiffl 0 fc . Sii®; 3t*5M 

^i7-C*«X Fl/^ FT tf*»£«FSWfe 

^eci, BB»lfcr-X8{c«F^L/. ^^r^io^ 

Mi op^c«si-r& 0 eioat^yifSffl^riJH^jR 

KKTtS. c ©US ic *s t, > r d n a if tsxgr ffl t i tc 
* y 3*5; is*? f 7'^ >f v— 2 ti, d n Aifipixer 
Sifto^F-HD N A 4 ©if M0*ft|{<:ffi&-r88 1 0 
fC^gTS„ SW©^HDNA4©ifitIjStJ*3bS» 

cftti:^>f 7"y ^^-ff-Yiya^xsr^Lfc, 3h 

^7 £3- h 0fcj®Mtf-XKffll>6n-5fe©i It 
B, ^V^JL-ttMO^'-f'^K -XM- 2 8 0 X F 1/7" F 

-xk, x h i/7 Frt*^>*{t^w«cis^§nr^-s 
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7 

[0 0 2 4] ( 5 ) ffctfilg 

mm h . 5 5 ^^s^-fgtt *^tc j; ,t tarnr 

*fPJ3tC:tel>TM7fcfe*6 KF I TC4 
fflt\ -eoffiAlJSaifiS-C&S4 9 4 nm£\ r;bd> 
u-ifS3fc«4 8 i ursiSEUTflBSJU I6«g5 l 10 
8nmS* h #4ir— K£fflt^T ^TfcfesRtcffe 

9 4 nm£-~-y tf^ffiffltii*. 

^©J&5tf£fi5 7 8 nm^'J 
A - * * > V— *?m^ZV ? U- - iWfiSfll ffl*-S . 
[0 0 2 5] ( 6 ) WSlfM 

ti, sett 3 ft £. &(,>T\ Iftfflf 1 -* tiSWJMKMSES 20 
ftfc»Mi i 5 ft , #ffit&KIB?iJ^if iD§ h 1cU» h t£ 

[0 0 2 7] C©ffiWK3&>3{pSite^^»rSKCC*il»r 

DNAaanjgK*JWSSDSt>gfe»^»B*CD 
SCJe D N A*filgtc*>» 5 * y 3 "jt * u ? F 
7'7^7-lM2, 4fl©7 ; ^ + >'5? i?lsjr?~ F£'J 

dna-s-j&bisr. Mtssfe«©^fln. 
y *tm4is* >x®tcfcws * y 3 5; ^ u^-? K -7° a 
- 5 . a wnwue tc fc w 3 ttai b* - x 8 momm, 

ot?, DNA»axaKfcw**<**ciBf©ftBifc. set 

ft O^V A D N A§ 9 0 SK±©Kflt 1 $i(C 

mmzazuji, nmmjm£-? zm.&> dna« 

i>3 >IfItCfcS^^, Zl£$lDNA£^1±$-B\ — 50 
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D N AiC JSSt-T 5fig, &tr > r* — MR DNAit'J^ 
y =f * 9 u*? K^a-^©«»»T?*«»*fe 

^a^, ±iaffi^s. ±ibms«. ±iB^ms, ±iaj» 

[0 0 2 8 ] C©J; ^ (cif+i^^flfff-r-S/cfefc^S 
[0 0 2 9 ] 

[*fe^J] afiT-«?W»B©«^*EI 3 (,Cmf a 1 2 Ci 
— 3©§g|tC«8?iJSIl 2^lf9 6©?L 

1 3*3KW6nr*iO. -€-to-en©?Li 3 tcgB^fci^se 

*414^«J#L. C©?L1 3©^-n^n©tpT'iiC?4il|«{ 

T. fS# i K»©iB^*ff 5 C i ^tii*4 = 1 6 BJPS 
i^ST. ta^Snfc^igl 2rt© 

M*?:, ffig©&jK-effig©n# p B i«ff-r.s. c i^ffl*. 

fiHPT4Ci3&>UJ3R*. 1 9 ttlftHHST?* ») . §^1 2 
ft^ 0 2 0t»M«^^U, *©5HSBgSl 2**¥ 

finM*i 1 6 , imm 1 7 , tfemsi 1 9 ©•en^n^ii 

-raci*sm5fcSo 2iB3>ha-5t*?), 

1 5 . jps« 1 6 . imm 1 7 . ^ffi^ 1 9 . j&vwm 

>ha-72i «li):*4Pl»43©ltiff?:^ffiu. M(c^ 
l^»©IS*^m^iA^, «&f»*f©!pJ3e*ff5. 

*«^©^a« 1 5 . tmm 1 6 . m^m 1 7 . mas 

1 9 , S[>'W2 0 %m. *> =fc 5 . ttft6 8 «RB6ti 
[0 0 3 0] C©j; 5 K^PHSiCfe^^S^ftfPrS) 



C6) 

9 

£. $t&©#&. »tt. S^. &=tW*©MS> «?¥ 
*fT 5 C £ *T * 5 ©r . « * fcl**KlS*i£tt©fl» 
* nSmv & K) . tiTSt J: -5 fttmiHJS&^SBttllfT 

-racism**, dsn, mttMffi<r>nmz3mmm<D 

A ffiJMCC *f Att r -5 C £ * fH3fc 4 . 

[0031] i . jtfi^wm^i 
ffix'U&<mi>btiz>mi~e&2>. jii«**©ss©:r io 

DNA4i[H1-5„ jftMl U l 4Jfcajfiia«ft5 0 0 0 

fi-^sti, 5 0/Ji©iW*niffli)ig©^VAD 

N A *f# £ C £ *T* * . yyA<D§|«T{CisW-£ *g£#c^ 

£ a £©«8fegU8r &n a , i m i jy t© jfiiSESt?®^ 
W(Dmm%:Bm-?& c £*&*•&<, 

[0 0 3 2] £TF\ y^ADNAO«rffl^*fBi8-r 
-5 0 20 

[ o o 3 3 ] jfeM^e-yvA^jsm-r-s^^, H3*s 

J;D£H4*ffl^rl^-r5 0 §»1 2©?L1 3*ti-etl 
&C> jfilS5 0 y 1 SliTTNE«'?77 (10 

mMTris-HCl, 5 0 mM NaCl, 1 mM 
EDTA) ?;100w l^S^-So 'Al>~C 1 0%SD S 

NE^v? TRU i SDS%M-£-?&, *l^'ftlflll 6 

i 2 £tag l > 9 5 gt? 5 asm? & . c ©jscf 
m&mftMmmx'&zyurjj-— fe*K (iomg/m 

1 , S I GMAttS) ^5/il ^v^-C 
Mi« 1 6 5C5gS 1 2 %Wim L . 5 5 St;- 3 0 ^fltM-T 
C©J&fEfc:J:D , ^VADNA^oWctXf 

9 0 °Cr 5 mum L> CCfllOul SWftBaS^JSfc 
Mt„ &Bpttft#im t DNACi^WTS. m t D 
NAtt*ft3*B*ft (jKsCiL^IrIAMt) fc«tS£> 5 h 
3> F 'JT« 1 MS^/c^ 1 0 0*6 2 0 0 Offl^i: 
tl, t KDJ^ 1 0 0 0*62 0 0 Ol^SnS. 5 h 40 
3>F'J7DNA (mtDNA) Bfc^h>ig^Sn 
r*i6f\ ^7^JFtttt?*4. C©fc&*^-c© 
taj^ffi-CB, ^VADNA©fatb£t*M^0, 95K 
"C 5 T\ tfitSK«+55-%M©D N 

A*f#6tt£„ 

[0 0 3 4] ^Bpff&J&M (mRN 

a) (om,^wmri>. ^mzntpicixvtfizzuT-- 

•fe* (RNase)^Jtltfel mRNA^Sti 

©r . » asc l tc^mmt-r ^n^x^-wi-pa 



#lfW 7 - 1 0 7 9 9 9 
10 

N a s e %ftM~?& C £*33: Ll>*\ #%fflX'lt£m>\J> 

ftt* D N A £ IHSIiCff 5 o C ©f* m R N A PCR 

WD N A (cDNA) *£-j£T *HWJ 

© c D N A ©^-gc^Hf c D N A(D^^*^-T 
5£. £»%m$:MMCDY J ADN A©fflffi77?i£|Hl« 

2 0 m 1 SSATS. 
[0035] 1XPCR Buffer 
ImM d AT P, dCTP, dGTP, dTTP (T 
a k a r a ) 

20units RNase -f>tW- (Taka 
r a ) 

2 o o u n i t ( h ^ y 

XL, Taka r a) C ft 6 ©]©£?&£ HI 
SI, 3 7TiriR#lfflKJ££fr;U*cDNA*f#6*l 

"So 

[0 0 3 6 ] — ftV J fcXtf S J»<DmMlClG\,>X<Dmtii 

-0[/.x*&5*\ ±IB©7 ! jri£l5i«r&-5> 0 c ©*§•£■, 

Sil©§m^flJPI*S,5fc&, ^f*liCW©m?:m 1 s)-- 
^'fclf JD^-tf-S c £ BtS ;&^*\ — K©toa^A*K 

tf^^sfceft, is]— ^4*6©x^ v-~>t?®$(%m 
[0037] 2 . MGrf-w mxmRvmmijm 

1 . KJ:^"C»6tiiffcjte^*PCRi(WBffi*ffl(,»-c# 

[0 0 3 8 ] ( 1 ) t h^VA©,^S^tB©M 
tl©7i -=-;L-^r h >MOl£?I«f!C «t -S^Wt^I 
tc. 8^, 9-^-: ( 1 9 9 0) 1 351-1 

3 91**5. CftCCj;S£7*^-;l/^h>J^S« l * 

V^X^y-iyWHiftott,^. Ss*tt, c© 
fg^^rfe £ tc, SSJcP©iS«SH?UKjie^-Mm**-5.*4a 
C ©ate?^^©iftI©WtetC j; «3 p^€»^?£ 

flM*©jm*i. iE^A©Jfil?«^A^U. 1. ©*ffi 
tC^oT, DNA4 1 /i g ffltH L /c 0 
ftStKtI&ieT-«t * 5 1 ^ v > 1 
tCcfc-^r, JEStiA r g (CGG) T*-g»©^^L, S 
ITTttTrp (TGG) {C^CoTl^o 7'^-fv©^;tf 



(7) 

11 

2I:DNA^« (AB I 3 9 OA) fCiO^L 
titftotl, 24 5 b pO*KS(D^*«DNA3Wf#6n 

5 t »i ^ 1/ 1 f F 7 7 7 (y^^v 

>r v - cd ffi^ij^: t fc tj^-t 0 

[0 0 3 9] 77^71 5' -ATGCCACTG 10 
AGAACTCTCTC- 3' 

77^71' 5' - ATGCC ACTGAGAACT 
CTCTT-3' 

7 7^72 5' - AGTCTTCGATTACTG 
AG A A A - 3 * 

^n^tD* 'i ^'^ ^ ? F7 7 7-CDH, 
7l v 4dJ:^^^>Tvr * H 3*#lW# r^F y 
f-f (Nu c 1 e i c Acids Resarc 
h) , 13i: 1 5 2 9- 1 5 4 1©«fctW 

?>%mmLtc&<D$:mm^?c 0 5jy,>rpcR»B*tei 20 

TGDfflJ&TTtToft:., 
[0 0 4 0] lOmM Tris-HCl, pH8. 0 
(mark) 

5 OmM KC 1 (»*K*) 
1 . 5mM MgCl 2 (fP3fcNE*) 
0, 1% (sigma) 
1 0 p m o 1 77^71 
1 0 pmo 1 77^72 

0. 25mM dATP, dCTP, d GT P, d T T 
P (Takara) 30 
2. 5unit DNA^jSW* Taq plyme 
rase (Cetus) 

C<DS.mm 1 0 0 u 1 btt&mcx 6TFOJ: 5 tcJDS 
[0041] 95°CX15> 

C95°CX1. 553\ 5 5'CXI^ 72 5 Cx2^) x 
28f #Jl/ 

CO«WBOft:8J«fPt*»TLr. DNA»liIS*» 
jtfc4H^5COliT, 2%r^-X^';KTakar 
a) CCT«^ttt*ff oft:. ClME t B rt^fel, 40 
UV^>^*ffll*r*J1«*JH*fL»3e*WKLfti. IS 
«*B5 6CSVr o 2 2W^X7^t$)^ 5 
K*X17 4*WllfiBJftHa e Hir^fcL/ftifeCDr* 

#acDDNAi, aara tawieiito<a«K:3Hns. 2 

3^77^7li77^72^ffll\ 2 4^77-^7 

T i77^72^^t, DNAWgXg^f^ftife 
Ot*5 B 2 3 ©455*4© 5 No. 2iNo, 3 « 
WIDNA3&S3gti, No, liNo, 4#>&tt, ftJEti 
*6n&*ofc 0 -*2 4£Di|^ No. liNo. 4 50 
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^e«M»^nfc^, No. 2£No. 3*>e»tt» 
3fc#5#6ft&Uo No, 
^OfftffT^i, jf£j2 pmo 1 r*ofc 0 
[0 04 2] CCDSjSM^4 0 CtCfSi?Ufc o 
^71^77^71' W©B2^JfcffiliB9tt^J*J#o 

ft:, ^ 7 ^ W 3 > 7° a ^ 7^ ( 7° U ^ 7^ 1 ) £ 

[0 04 3] ^O-^l 5' -ATTACTTACT 
GTTAATG-3' 

^^XF'J, 6 2^, 900 (1990) IBttCD 
SttiCttotF I TC£ttJj|JLTt>& 0 *WPCRS 
(BjRK^P-^l * 1 pmo 1 ilAU /W:/y 

PCRJgjS^S 0 m 1K»U mmi>tc0. 1pm 

oi///i ;W :/y tf^a 1 o m l 

cn^.^9 5TIK3#|BHin?frU »^3 7 

r^SJtSffie o m nc, 100^1 (.10 us 

ISlt-X M-2 8 0^M/7>7e^> ( # 

-£«ill>ft: 0 ^^aBSttfEStt, S^f*JE(S« 
^M£rQ&3l 0ft: o (lOmM T 

ris-HCl, ImM EDTA) 50al«g^ 

SSL, F I TCCDM (5 1 8 nm) *«jeOft:. 
[ 0 0 4 4 ] 1ftUJiB**H 6 CCtS-To CCDO^?*-^ 
4r h >JSffiS»*6»ttJLft:K» 1 M4 

D-^lpmol iffilJELfttfSS, ^^Sftffittft 1 0 , 

ooo cntcffi^ig^tf^i^i 

0 0 (ffi*fifi) *S%Lfti©r, »^*©«JQB»li4 
1,0 0 0 (ffijtfffl) iU t[fJf-^^I«IW±ti 

^ALfc B <fcoTB6^©¥9©BS«, No, 

No. 4tt»ft^ftS + *^L/, No. 2, No. 3« 

[0 04 5] (2) OJJlxmmfcW-OlXtfSJ^CD 

t F BMflf^ -Ob* (Hepatitis B Vi 
r u s : HBV) J^fc<fcSlfifc©. jte-T-tfttti^ffifc 

wrssaRKaair «n en, 35a i7#: 

( 1 9 9 0 ), 3 0 0 31-3 0 1 0K#5*£o CftK 
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HBVy/ABftS, 2 0 0 ^S^tO 2 D 

HBVyyAO^tti£ffofc 0 HBVt£DNA^-Y;l/X 

1 0 0 Hi 1 (DjflLiftJ:OffltHLfcDNA*ftO. 5 
Mgffl^t PCR tf ipgtc <£ 0 wn 3 tt a 

HB sKJl*(D«feT-CD4 3 2 b ptftD, C(Dm 

^WF^-f?- (7°7-fv3i77>fv4) £D 
NA^JSJE*{C<tt)-&JiJEL/fc. :/^v©IM*«TteiS 
T D 

[0 0 4 6] 77^73 5' — GGACTTCTCT 
CAATTTTCTAGGG-3' 
77^74 5' -C AAATGGC ACTAGTAA 
ACTGAGC - 3 ' 

P C RJSS^COft^^ 5 0 m 1 rp 20 
lOmM Tris-HCl (mark) 

5 omM kc i m^mm) 

1 . 5mM Mgc 1 2 (mm&m) 

0 + 1% ( s i gma) 

5 0 pmo 1 ^7>fv3 
5pmol 7°7^v4 

0. 25mM dATP, dCTP, dGTP, d T T 
P (Takar a) 

2. 5unit Taq plymerase(Cet 
us) 30 

[0 0 4 7] 9 5°CX1^ (95°CX1. 55>, 57 
°CX1^ 72°Cx2t» X40f-f^ 
C<DJgj£^£4T;&Cftffl<fc 0 ifc^~C:/^-Y^3 i7 7 

^fv4 k«s ftfc««©^ -y ^ y ^-f ^ 3 > - 

[0 0 4 8] 7°*a-y*2 -TCCTCTTCATCC 
TGCTGCTATGCCTCATCT-3' 
C©7 1 a-7 > 2©5' SCF I TC*#ftILfcfe©*i(Sfl| 40 

y y-Y-tf -Y a >xe©*IH*felTfc^r. 

[0 0 4 9] PCRJEJHS5 0M 1 

1 pmo 1/1 0m 1 y°u-y'2 

cto6£9 5x;&c3#raffiBU *^t3 7°cr 1 0t> 

muni,, ^cit?4 Q cfc«aLfc. ^i^AWHxe*^ 

[0 0 5 0] ^ -Y ^ y jf-Y -tf-Y a >»5IESE 60m 

1 50 
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WMlOOyl (10/ifir I«t-X M-2 
8 0 XFl/7>T^> (^-Y^vlO ) 

icftm interns ^im <* 
t*\ fcr*?>»iH3* r i&*y dtz&u** F^wv- 

F^n-^C«ttLft:F I TCCD®7fe*5 1 8 

[0 0 5 1 ] 1ftHl#g**H7CC^-r o C<D5*>ffH*t*# 

4<D9£3fc«J;9 fcm*H*7j*L&. ( 1 ) <D^£iiSe*<D 

<£^*<£, 1, OOO^Stfail, 7 5 o^7AWc 0 
<fcoT0 7*Q*iJ®SStC, SKNo. K No, 3 S£ 
Wtt*ij*U No, 2, No, 4ttBftt*^U R«K: 

[0052] 3 . mscomm 

[0 0 5 3] H3tt*»KtCl*5W-5^tt*tlllgSI*^0, 

H8t^« H9«Ana«, aio&jg^ hi i 

[0 0 5 4] 7>&« 1 5 Qg£ffl&«« *H 8 ^ffi^TlS 

w5o i 2tt«B*s*u mra©«fc9 ej*:©?Li 3 
a, i^oaA, s-^swtrbn*. ra«&c 1 surai; 

SS*MC^8If4^1-5Sl§St & ^ SSI 

2 t£l«4t? 3 0 tc, K3K££8 l 8 3 l ±fCf£J# 

^^■&3 4^— commy'is- F 3 5±tc«^Esn, c 

COmMy'ls- b 3 5 3 6CDlEtt^ J;^, 

to£ 0 Sua©?-f^3 3B^X;I/3 8tc, tt»*l>njfie 
CcBl*3>WW6nSo ^X;l/3 8 1 2 CDYL 1 3cDfe1 

8^3(Dtt*£|:tc^anJ*Brft-S 0 C©7X;V3 8^f 

3 3<D9(^tf^ffiB, »»^U-F3 5*»»L, 
fiia5CftS-/X;l/3 8 CDT77 tc 5^ -/ ? 3 3 ^fi^^#, 
^X;b3 8CDfig^, H^EP3 9CDT77^JtC, 

-$4 0(Dttf^fcj:or»lBrL/, ^X;b3 8^^^^3 
3^Lo^WW^n5 0 ^^^^7°3 3 3&SBSI 

Dtt^en/cttir, ^x;^3 8£M,«£fia&csiu s 

tt^U- F 3 5£fg»U ^X;l/3 8©T^TScK»r>A 
o/c?Ll 3?:<i@$t, 7X^3 8^T77tC^tfj$if, 
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?^33 <D9sM&ixma>Witpicmit 3 a z . c <ovtm 

X h >^r-£4 2©fBtWc «tot, 0t£2cEri4 3 ©±77 
l*lR:S«r3-&Si. Kjfeas^^^s 3rttc!R5lfi8*3n 

7*3 3rticK?|^FlfcSi, ^XjV3 8 %IifiIK 
MLf»7'U- E 3 5 £^S&U ^X;l/3 8©T77fC?L 
1 3£fig3l± 8£T7j&C^ifr3t*\ 
f 5 7'3 3 05fcig*®ffi 1 2 rt©Kff K«»S-tt*. C 
©tRJS-c tr* E > 4 l Mm*©? I L/c i £©M©77 10 
faKiBSirU K^*?f^3 3 J: 0n±ai3ifSo C©H$ 
s^£im£^3i±?c(,>*§i^w:. cottlr-fxh> 

T £i»i§r©7Jft i ccii#(ciiKi-r £ ci i r-pjfgi & s . 
y xjv 3 8 \cm Dfftf^nfcf ^33 ©m?f u s± ^ 

X;l/3 8 £J10£tegttKU feM-i'ls- E 3 bZ&WjL 
t, CtiicKWeti/c^y 7liP4 4§/X;l/3 8© 

T77icfig3-bi\ tr* e >^&-# 4 2 iiSKtoriiKt-r 

[0055] jn©«oi*fBia««*Bl 9 20 
HKt*. 1 2 ass^u 4 6 tifsnftyp -j z-cfo 

i^D 4 6 tt-€-©ftg|3© t - £ £i££|17'P y d?©^J 

greets, sa* 1 2 oa*>6ostc*r. am<D 
*mm*? * c i^-c # s . c©i^ sc^g 1 2 

7"P 5-f 46 JiGClSg L , fc^P '??4 6 ©MK3rffi 

S©fiffiicffir tf . §s 1 rt©Wfl©sffi*£tt 3 -tf £ 

[0 0 5 6] ^l»r«^Oi¥#ffl)3:«Mf =&a 1 0 
-CmW? 2>c 1 2 tS^H^U 4 7 tttttipy'U -j 9-Q 30 
9 . §^12 ©MWff£tfc&c£- 9 <fc 5 ftHS *m> S . 

[0 0 5 7] &(,»-CfcffiS 1 9 ©i#ia&$ifi£0 1 1 * 

ffli»rattn-r*. aii (a) B^rnsi Qommvm 
it* o . nil ( b ) immm 1 9 ©M3fctfeffl7jSc* 

[0 0 5 8 ] 01 1 (a) iCis^X 4 8 ti^iii-C*-S U 

-if, 4 9 izu—ymm, 5 o tttmKtte**«iwr 
§p. 5 i i 2 f, 52 am 

»i£:?±- 

E 5 1 <t^;t/X*-£ 5 2 GJ=i"A-<;V E 5 6"Ca$S3n 
T*i <0 , f|$3l7° U- E 5 1 tijSRStf-Y F7 6 ±£^EH77 

fctfcl £fcc©ttlfit2 l \xm.ftMb 0tM8tfj3 
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[0 0 5 91011 (b) £fflC>-Cfca;£SSIttljrr 
So U— tf48 .fc^LfcU— tfjfe (JBfrta^fe) 54tt5 
7-5 7^It, BSWSP 5 8 iCSlJjtT 5 „ ffSWSP 5 8 ft 
ffifc7r^^a-^5 9, Mj#»X7 2&tJ;f3lflS 
3ti, JSbf|a^5 4*a31HX^3l±6 0 18365 4 8^- 

757-73 %mMu, m-^ i 2 ©?l i 3 mmtcmm 

3tlf**5 5^1-5„ ^5 5(^-7 5 5-7 

F7 otciija-r-So 7* v yi 0 j: ^ t^m^ 
n/c^* 5 5 tt-eo^tc j: <o mm,mnt or. mi 

l (a) ©n> hP-52 Hcj*P>n*iJS3^^o 

[0060] ^mmmicis^xmrn-r^m^mic. f 

I TC4fflK U-"tf 4 8 fCttTJl/dT^U-lf^fflt^ 
6K|5R^-rs^©-e^:<^;7fefe^iC7 u +-tfx F> & 

#t§P5 8BJfe7?-f;^ 3 -75 9*fflC^r, ggl 2 
©?L1 3©rBl|!gC*iCC8 77[^ic5>iKL,/c (H^-ff-r) C 
iiCj:D, -HO^tiiNFtCgS 1 2©l?iJ (8IW) * 
IH^{c*im-rSJ:5«fiSLA:*s. ffi©73?Sr'*^TfcH 

■W S77?J^, tt«ASI4WKKCf«%1Mi%IB^ LTffi 
3* 7° U - h * 2 N$ lj® 0«ffijatC*f U TKttSWT 4 

[0 0 6 1 ] :X^-CM£ii©^P42X*|^BJ-r-2>i, ^-f 

7" feVi/a >ifi*^x.fcMf4«. 1 2 ©?L 

1 3ft{C{£f#3n, m%kl 2tt^3i^2 0 dm) ^CJ; 

vmm^is-hs i±ic^g3ns„ »S7>-b5 1 

tt. SS12 * MWSB 5 0 ©T7J 5cj»^ O . IMS Mf4 

r. *©^J©i*l4*#J5E-r-S(c(i. 1I7-1/-F5 1 
*. SSI 2©?L©ffl|!»55-#«j3-li-/c©^[5]^(c^m-r 

s 0 

[0062] ^-cmmm2 o ©saH&wts*. a 1 2 

^^ttifS. *ffiS««^-4?7 1 , ^-^p B i© 

i» i-r-AT'*5. c©5tSic^w6nfc^> Kgp7 3 

«?+7^S74^LtSS124«}|L, J#*s± 

p-^2 l (c}g^{cj:5«rfPL/. §Si2^iiIi 
5 . flUS« 1 6 . UtfsW. 1 7 . 1 9 ©^ti^tl© 
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[0063] > 
[0 0 6 4] ^3fE^SO^m^®f* ofcm^lcttiS-C 

1 NfIB-ca g . BtiHj&fj&jSiB**;* 
Ultimo SfciaMffirMtSEtBrB, A 10 

fflii©^ t -ifc#y>& < P c Rig ifiosa 

t>--f*>Hfc*, fi£jfej5fffiJ:»Jil>&<T?*. I^IBI©®B*> 
0*1 *?t«SeW»STtt. BWODNAi^iBW 
i*© d n A ^*s|H^Ftcif(g o . mWi&r- * & < & S c 

[0 0 6 5] — **»IJ!K:*j»*jte^»BfjS*StStT-r 

[0 0 6 6] «±©#tC, #mWtemcMJ*$^lCiol-t 30 
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:*P1{Ctf5«W«W. «£^©#W^!S?fcffi©l£ir£fB 

[a i ] *^<c^s»«-r*5aef-jiwf55rffi*^7 
[H2] *»jii<^ut«r*sjtefji?ff^ris*^r 
[03] *mi<mmmT?&zM&r-miimm.<Dwm 

Ho 

[04] ©HfS1?iJr tb i> D N A ffl m^a* ^ n 



[05] *#SH^©^JS^-C if *iXg©S** 
[0 6] ##6BJ©lllfeWt ! $>£ 7 x h 

[07] ifmmmmmv & 5 h b v j»E^-^©ji?w 

[0 8] *«iB<c^a6«r*s»ai»*m-r«ii6ia. 
[09] ^mommmr'^^mmm^-rmmm. 
[010] *a?B©^jif«"c*sfii?^s*^-r(tnaaa. 
[0in *mi<Dmsm~c$>&mm&*™-rmim-c 

& K> . ( a ) Btttf}80»S?HKH. ( b ) fctffctH&© 

[012] *%w©njsw-c*ssftjii«4^-r»tss 0 

[^©iBW] 

1 : af-'J rf5?i»Ht^ 2 : «»*y=f5t 

i'WF^^fv-, 3 :ffl8W9> 4 : ~ ^ilDN 
A, 5 : *i)-3Zt>\s*3- F^O-'/, 6 : ®^«H» 
«. 7 : 8 : 8aStK-X 9 : ««. 13 :g 

48 : « 5 4 : Ojgft, 5 5 : WbJL 
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